Abstract. We present integral-field observations of kinematically decoupled components (KDCs) in a sample of 24 Sa galaxies part of the SAURON Survey. We show how the V/σ maps can be used to highlight the presence of the KDC and investigate their stellar populations (i.e. age) to understand their origin (i.e. secular vs hierarchical scenarios). We find that KDCs can be long-lived and are typically well aligned with the galaxies kinematical major axis, supporting mounting evidence that secular evolution becomes important at intermediate redshifts. Dynamically colder ones seem to host younger stellar populations. We also relate these features to the ones found in our sample of 48 elliptical and lenticular galaxies. We find that there is no age vs size relation for these decoupled components in Sa galaxies, suggesting that the dominant factor determining their size is the amount of star formation they have been subject to during their life time.
Introduction
The search for kinematically decoupled components in galaxies has been one of the major endeavors astronomers have been pursuing in the last decade (e.g. Forbes, Franx & Illingworth 1994; Carollo et al. 1997) . For many years KDCs have been used as tracers of the sequence of merging events that we believe have led to the galaxies we see in the sky today, and therefore they have quickly become one of the most important proofs for the validity of hierarchical formation models (e.g. Lacey & Cole 1993) . Under this picture, spiral galaxies are the result of interactions that, with time, have built up both their bulge and disks components, and occasionally KDCs if the merging event had some significance. Nevertheless, as shown via numerical simulations (Pfenniger & Norman 1990) , the presence of a disk gives these galaxies the opportunity to evolve internally (more than early-type galaxies), and give rise to new structures (e.g. spiral arms, bars). In this secular evolutionary scenario the formation of a KDC is the result of the redistribution of gas towards the inner regions of the galaxies which then settled in a new dynamically distinct component that, in turn, led to the formation of new stars. Given the two competing scenarios, the main issues are: can we distinguish between the two scenarios for a KDC in a spiral galaxy today? When does secular evolution become significant in spiral galaxies? Part of the answer to these questions have already been addressed by photometric studies of galaxies at intermediate redshifts (e.g. Jogee et al. 2004) . Here, we use the spectroscopic information delivered by the SAURON integral-field spectrograph to gain further insight.
Identifying decoupled components in integral-field maps
Our starting point is the kinematic maps of the sample of 24 Sa galaxies in the SAURON survey presented in Falcón-Barroso et al. (2006) . The maps were carefully inspected to detect the presence of any kinematic substructure (i.e. different from the overall rotation of the galaxy as defined by its main disk) embedded in the centres of the galaxies. The identification of the decoupled components is mainly done on the line-of-sight velocity maps. KDCs usually show up as a twist of the zero-velocity curve in the very center, in which case the decoupled component is misaligned with respect to the galaxies main rotation axis, or as a sudden rise of the velocity along the major axis of the galaxies compared with the surrounding velocity field. In recent years it has also become customary (e.g. Emsellem et al. 2001; Márquez et al. 2003) to look for the presence of dynamically cold components based on a drop of velocity dispersion (i.e. sigma-drop) in the inner regions of the galaxies. The appearance of this feature additionally highlights the dynamically hotter nature of the surrounding bulge.
As one may suspect, the key aspect for the detection of such a KDC is the amplitude of its rotation compared to its surroundings. In many cases the difference is small and it shows up as a slight pinch of the isovelocity contours, which makes it difficult to find. An alternative way to highlight their presence is the use of both the velocity and velocity dispersion information simultaneously. In Figure 1 we show the velocity, velocity dispersion and the local V/σ map (defined as the ratio of the absolute value of the radial velocity over the velocity dispersion) for three galaxies with KDCs in our sample. In the top row we present the case of NGC4274 which displays a fast rotating inner component in the radial velocity field, also quite apparent from the sigma-drop in the velocity dispersion map. In the middle row we show the case of NGC4235, where it is difficult to detect the KDC from the velocity field (i.e. just a pinching of the isovelocity contours), but whose presence is confirmed first by the velocity dispersion, and is greatly enhanced by the V/σ map. Finally in the bottom row, we present the case of NGC4698, one of the two misaligned KDCs in our sample. Here the evidence for the KDC comes from the velocity field alone, as there is no signature in the velocity dispersion map.
Stellar populations of KDCs in Sa galaxies
In order to determine the KDCs stellar populations, we first measured line-strength index maps for the galaxies in our sample (i.e. Hβ, [OIII] and Mgb) on the Lick system (see Peletier et al. (2007) , but also these proceedings). Then we derived a stellar age, metallicty and abundance ratio maps in the way described in Mcdermid et al. (2006) . Finally, we measured the average age within a 1 radius arcsec aperture centred at the location of the KDC (see dashed open circles is Figure 1 ). The measured quatities are the luminosity weighted values along the line-of-sight, and therefore are related to the KDCs, but also to the underlaying population. Since the line-of-sight kinematics is dominated by the KDC, it is reasonable to assume that the populations measured here are also representative of the KDC. We have, additionally, determined their intrinsic size as their length measured from the V/σ map. In this contribution we base our discussion on the results coming from the stellar age only.
In Figure 2 (left) we show the relation between the measured V/σ at the KDC versus the average age at the same location. One can see that there is a trend such that dynamically colder KDCs (i.e. higher V/σ) tend to be younger than those with lower
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V/σ values. The fact that most of the galaxies in this subset displays KDCs that are flatened, well aligned and in co-rotation with the main body of the host galaxy (with the exception of NGC4698 and NGC5953), suggests that these cold components may have an internal origin and that they have been the result of continous inflow of gas to the inner regions, that settles in a disk and from which stars can then form. The above trend extending towards old KDCs may indicate the significance of secular evolution already at intermediate redshifts, although a clean differentiation with respect to hierarchical merging is not yet possible. In addition, it is important to remark that, at this stage, it is difficult to assess which is the dominant factor driving this relation: the fading of the KDC's stellar population, or the dynamical heating of the KDC over time.
In Figure 2 (right) we reproduce the plot already presented in McDermid et al. (2006) , for the KDCs in the E and S0 galaxies in the SAURON sample, but this time adding the KDCs found in the Sa galaxies. Contrary to the sample of early types, where there were two classes of KDCs, we find that the KDCs found here lie in between the two groups, without showing any particular trend between age and size (although note that that co-rotating KDCs in the E/S0 sample are not included in this figure). Considering that spiral galaxies contain much more gas, it is likely that the final size and age of the KDCs in these galaxies is simply determined by the amount of time gas has been replenishing the inner regions and triggering star formation. Finally, from this figure it is difficult to determine the dominant formation scenario since, even if mergers have played a (significant) role during the formation history of spiral galaxies, secular evolution could potentially dilute their possible signature in the form of KDCs.
Conclusions
In these proceedings we have determined the stellar populations (i.e. age) of a sample of kinematically decoupled components found in the SAURON sample of Sa galaxies. We find that they tend to be well aligned and in co-rotation to the galaxies major axis. The younger ones being dynamically colder and more akin to disks. Furthermore, we show that these components can be long-lived. The evidence presented here leads to a picture in which secular evolution seems to play an important role in the history of these galaxies. It also suggests that in galaxies with complex star formation histories, such as spirals, the age and size of the kinematically decoupled component is mainly driven by inflow of gas towards the inner regions, and not necessarily the number of major interaction events the galaxy might have suffered througout its lifetime.
